ART. 23]
PIPE DRAINS
687
The use of ordinary black steel pipe is not recommended because of its relatively short life under many conditions. Galvanized rust resisting corrugated steel pipe dipped in asphalt has been extensively and successfully used for drainage in earth dams where the quantity of seepage is large and the surrounding material highly pervious. The holes giving the seepage access to the pipe should be punched before the pipe is galvanized.
Some details of the pipe drain utilized at the Kingsley hydraulic fill dam are shown in Fig. 24 and are typical of several pipe drains which have been used.
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Toe Drain' FIG. 24.   Galvanized iron asphalt-dipped pipe drain as used at Kingsley Dam, Nebraska
The drain is parallel with the center line of the dam and in the maximum section is located about 240 ft upstream from the downstream toe, where the fill over it is about 60 ft deep. It is placed in a trench excavated in the original ground with the invert about 10 ft below the original surface. At intervals of approximately 1000 ft, there are T connections to an outfall pipe, in most cases 36 in. in diameter. The longitudinal drain is in most cases 24 in. in diameter, with a minimum diameter of 18 in. The large size of outfall was provided not because it was necessary for taking care of the seepage but in order to permit a man to get up to the T and thus be able to clean out the longitudinal drains if that should ever be necessary. The pipes were of corrugated galvanized iron, asphalt dipped.
There is one objection to the use of pipe drains like those just described. They may be separated or broken under conditions such that they act as sluice pipes for carrying away large quantities of the embankment material of which the dam is composed. The writer knows of several cases where this has happened, but the situation was discovered in time to apply remedial measures. For that reason properly filtered rock or gravel drains are generally preferable.